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(57) Abstract : 

PROBLEM TO BE SOLVED: To realize a dual 
damascene process for preventing the thickness 
variation of wiring trenches, without forming 
voids in a layer insulation film below vias. 
SOLUTION: Below layer insulation films 12, 13, 
an etching stopper f i Im 31 is provided for 
etching the insulation films 12, 13, then the 
etching condition is changed, and the stopper 
film 31 is removed so as to form vias 5 through 
a layer insulation film 11, without forming 
voids in this film 11, even if a photoresist 
pattern 4 is deviated. Also below the layer 
insulation film 13 an etching stopper film 32 
provided, and the insulation film 13 is 
overetched to form wiring trenches 7 of a depth 
which is aligned with the thickness of the layer 
insulation film 13. 
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[0 0 0 4] &lzy* Y\si/3. h>^->4v^^CL 
[0 0 0 5] &C!6l©&MBIi*£S-5 £3K±SK38 
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[0 0 2 8] 
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s«±cc -^ta^ 1 ©EiS/f «t at, 1 ©ii&st 
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8512^4, SB 3, SB2©«SiBBtfeJB*xy^>^ 
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SB2©tt»BtSJtiiLft^»ft®JS8L» *tfflKSBl© 

fiI2Sf«7)SgB©fiI2^2©^liM$:^-A--x-v5 L 
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ft^«*©«^ienm* s ^Lft<ft4©-c, ie^«p^ 

GD^igfiCifflQ arffP^JT- * 4 «fc o t ft 4 o 
[0 0 4 2] *£, («.*«3, 6) ii, 

^, SBl<0«a«lfcL J C3B2©i(eSIK<fc?)tiS!**OS 
c^*fti»tt*fflu-c*,, IS l (OjKMUK^SB loffiffgJIi:© 
Hlttt. SB 1 (OttlCffltJ: 4»»«*fiD(S^SB 5©lfi»JKl 

»J7?#5 ,£5(Cft£. 
[0 0 4 3] 

(SB 1 (D-MmBB) HI, 0 2 (£, *^b^cd|B 1 O^SS 

[0 0 4 4] ST, HI (a) (C^TJ:9{C, Si02 
^6ft4SBl©®P^^flMl! CSBl©&JKES2£g 

ji^Sfig-rs, jif^^jiii (i0^uft^->'j3>s 

[0 0 4 5] ifcCHl (b) (C^fidti. ±ffitcSBl 
©x-yf->^ h 7^13 I SMtS. C©x-y5 : -> 

1 •■ «t 0 4+«-t:gux.yf->yiaKSta:SSR 
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nrnzmziz, ^.v^-y^xY^jmz\ t^x. m<t 

~ 5 0 nmCllfglio 

[0046] mzmm (to c^-r xy^>?- 
12 ?&ffMr^o sr^^j»i2 vmmz. ^vmmt 

[0 0 4 7] &{ciai (c) iiTjk-r&oii, mmmmm 

12 ±CffS2©i^>*-* h ^^H3 2 ZBl&TZo 
Z(D^v?-y<?ZY v^mZi i)s ^"j^-y^'^Y yrt 
H3i fcRac, i^>^ttCioT, HH^IS 
1 i <fc i) &+#£g^x.y^>^£jg££«:i£{S[5]bx 
•y > x.yf-y 7T- * & S o 

[0 0 4 8] *3Um&ST?tt, x-y^>^"* h -y^Jgt3 

fcf, 1 0~5 0 nmOgmZ&Z* ft£k x^f >^ 
[0 0 4 9] &<C|H]0 (c) C^tiol:, x-vf-yV 

c©JBia««Bii3 ar-«5!c-rssB2©^H 

02 

[0 0 5 0 ] wzmi (d) t^r«tat:, 9-f7*- 
ji>&mm<D7* vvvx vw—y 4 &ji smgitjii 1 3 

±tJBjSr-5. {KfcHia (d) ic^-fi^ic, x 

^^h-y^M32 tJiia*6aKi3 vx-vf-yvmsLifi 

Pallfiiif! 13 £R I E&iCTx-y^v^-f £ 0 ±ffix* 
Mxtfx.vf>^i:LTCF^ XX 
1 0 2 tKDi&SU.Z ^ 4 C ^ {I <fc 0 HS1T- * 

[0 0 5 1 ] (d) llTnTJiot,!, x.yf->7 

^JBHtfetftfit 1 2 f^iiL£6, x**->^;* h y^fflt3 
1 ©e^^Jifaieastij .£ D ^.x.;/:^><7•MJg3!> J +£■ 
4£v*?{CLT, SRflitetiJBt 1 2£R I EffitCTXf 
#*£:LTCi F3 ^fcCO^fcCiit^Sffi^ 

[0052] c c -e, jenfl&tsHi 1 2 ^a. 
JBMiesiia 1 2 ©xy^-y^aaisiirt-ctte-s* 

[0 0 5 3] ZCDtz. x.yf>^S!ta, x-y^>^ 



*h*;tjR3i <Z>(2-5&JimigfMKl2 <£>)&x.y^> 
[0 0 5 4] Ltz^-oX. y*Yl<iS?.Y^?-y<UZ 

&t>itrtnfi&isx^x*), JiMiettjR i 2 ©k«?it 
(Dmm^.mmii 4 ! x^>^n < zcDx^xr? 
ftfc»##»T-®js*-a&«i«8 T-s»a*ft*^ £ 

[0 0 5 5] mzM2 (e) .tat, x-yf-yf 

3kftZ$ix.X, 7thVy^h^->4S7^i't:L 
T, JilSlieiifit 1 2 ©HiSaoftS«)xy^>4r^ b y 

&«ii«2t:a-r4'y-f T*-;u5* s ff^$n 
[0 0 5 6] x>>^>^* h -^/^3i 

^hw<ffll3i 5 #1^*6*1111 3 .tHxyf 
[0 0 5 7] *(C0 2(f) {CTfx-T <fc a t, IEIg«ffM 

Yyvx Y^z-yQzmmm&mii ±tje 

Elt^. ^{C(s]0 (f) H^-r«t-5{C. x.y^>^^h 
•y^)»32 ®Jid* s «F^liMl3 «t t) fex y + yVM. 

yt^->6$:Y'^^(cLT, JBMiKittKl3 
i:tx7f>^U -yw Z^-;u5 6^LtESUB2t: 

[0 0 5 8] C^T% JiNie»JRl3 ©x->^>^-(± % 
JH9(£4ifil 1 3 ®^ y * > * s ® ft 6 -3 § 

/N'-x-v?-><7i:-rSo ctici?), 

JBRSiKiiUR 1 3 ti!8* oa: &^*©j&i>E«a«7 *am 

[0 0 5 9] x-v5^>^f*fi, i»f>y 

£-'i&82!> ; +#<ci§ < ft 5 j; a CStfft-C^ao-C', ±IB 

x-vf>^lix^f>^h7^I32 
[0 0 6 0] «CEI2 (g) t^-fi-StC, <f-f7*- 
;i/5*j«to f i£^S7cortg|5$:^{cjitf)iiirJ;d(c, ^ 
Si:lII8§Mt5. c©^SM8«i, i5«Jx.«CV 
Di£SfcttPVDStffll^-Cit«^)5K-r4. Sfe> sfeJI 
SM8©«M^LTIi. W^tt^^^^V. T;u~x^7 

[0 0 6 1 ] CCf, ^M8<a£«0)<)&I'*>&JSJiK8 
©«JS*H©JBIHWe*SBl 1 2 . l3^»ffi^^Klt1"^ 

t>'ffip|fS7 coafficgfbf 1 ^ ^ yvXTymty ') 
3>. x^-t - . ^7 >^;uw<3D^S^>^*fbfto^-^ 
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fa , * 

(7) 



[0 0 6 2] &fC02 (h) (C^-f£3tC, ^7*-- 
;i/5*iffE»I7C^S44BI8 ftWABCM 
P£J:!>l»£-r*£i:fc:«fc»K £iIJSI8jb>e>ft3Sg2© 
&!BK&ti «t U^fiS 7*7 ^mfiB* s ^n-enBB.^^ 8 fed; 

[0 0 6 3] tl±tiE^fe— «CDXg*!&54lsiacW- 
1 (c) ©XfM$T-<±|5]DT. *©&, i3lCmtXl 

tiiltr. 03 (c) omty* b;i*->3£ 
RfciLTfre, 02 (g) ©XSCittr. 

[0 0 6 4] 02 (h) i>f,B|c,Mia 

U±Ci£^fc*^!S©«»«ffi-ett, 
Z.h*JW3i , 3 2 tl^tlfl 1 ©:&JSffig 2 , $ 
2©&JR£» (&JS/K8) ©±T"cKfc#aELTH4. 

[0 0 6 5 ] #S5JB&!gT?ti. xyT-v^* h 7^13 
1 , 3 2 fcLTSfliS' , J:3>§t*ffl^"C^S. Mbv-'J 

3 > &jf n&tftJ8©tttt 1 1 x -m. c « v > e> n r ^ a a 

3>«§§«;*i s {S(J7 . o &©c;:*t LTs #7*fcfc^"J 
4*-#2. 5~4. 2T-&£„ 
[0 0 6 6 ] S**©*^ttSMTasSfcS' , J=J>lt 

* 5 :£jBE.Tg©=i-;h©ia<-j£< »(Sf#fg£-5 

©T-. &Jg£$£^£*A£©RfjCBJ$£*i&g'i (S 

[0 0 6 7 ] ^csasEKt^-r. a4t)i, Effing 
©ia©ffi* (s i num • sasnHBEK) ©wis 

[0 0 6 8] Sfbv'J :3>JK©JS£A S 2 0 nm©£§. 
&HE»©fi±i;fcti:gT (2gg&=0) Clfcy^> 

M* s #f£-r 5 1 . s<b -> >j a >M* S ^ < Jt^ 

[0 0 6 9] S!tt»g©je^««lt«lHlB5-Ctt 5 %©liAQ . 

3>K«5 0nm£l*£JKE»A»6*ttH*. gftiffla^ 
3>J«**HEi»flDB^i»6«-ttUTiia-rs^i:t:J: 

(Mt2©HfiSJES) HI 5, H6tt. *$Sf|li©!S 2 ©SUfi 

ft*, hi. 02 t^rsfflj^cttia i . 
02 tm-n^zttLxb*), £Maft$rg&&"8-?£. 

[0070] ST. 05 (a) C5B-T<fcr3(C 31 OS 
Rflfefiffi 1 l t sB 1 ©&JSS&I 2 £if ii^ffM-f o 0 & 



«c|h]0 (a) Cfti^t:> r^Bt^*^— y-$£j£jg 

Ml 2 . ^2©x- i /5 L >^^ h -v^M3 2 . ^3©Jf PJ 
&IU£l3 *JSJ*:JBJ*1"4. !^WWI9ttn»f 
>^*hs"<fflt3i J:D*iS«*©fi^«ajH-e*!), 
ffiRfcfS i 02 JRt?»5. 

[0 0 7 1] COJ;ai;*3lfi£ff^T-{±. 88*0>ffib' 
*^-tf««ffll 9 ©»£©#«»■. ^l®^SSE^2ii 

g'j^^ti^o y-iBaj!ii9©ji$tt, 5R*e>ti5^ 

£S*©ffl«*K*tJfcLfc*>©fcft»K fi?<Jx.tf5 0nm 
Sfc, h s"*.Bt3 i , 3 2 iJct^ 

mmmai 12,13 RffttiB 1 (Dnmmmt 

[0 0 7 2 ] tfcL JeflfjiMUiiK 1 2 ©ffltfftt. -£©JBI 

Kffffi » L < ft 3 <fc 3 c s«n T ^ a . 

[0 0 7 3] iJ:i:i5 (b) c*f«fcat:. tf-rT"*— 

;i/ff$/#ffl©7;>|- M/y^ h^^->4^iiH^IKl3 

it, mmmmii * ^y^-^rxb y;m3 2 

t^®P B ^lfMl2 &R I EiSCrxyf-y^-rs. CCD 

[0 0 7 4] C©0 5 (b) CDX^itt, mi<Dmt&BB 
©01 (d) ©xfli:l5]bT-&>), JBloHiKJBJSfclRl 

liaMiaM^n-s. acis (c) c^r«tat:, 
mn&mcD?* h u->*^ h^<^->6 sjnattjasti 3 

LT, JBfa«e«flK 1 3 SRIESCriyf^^U 12 

[0075] c©0 5(c) ©xgtt. ^ i (Dmmmm 
OM2 (f) ©xgfcisifcifct), m itnnmBmtm 

W:i6 (d) (c^-TJ;9(c> 7* 

H/->"7 ^>»^->6$:SiJg|Lt^. x.y^>^ h-v 
^3i *«fclf^t— tt^H9 I ES!:Tx7f> 

[0 0 7 6] C©i:#. E«jB7©j£S©xyf->^ 
hf>*fflt3 2 iix-y^>^i^tl, $6»C-e©T©Ji 

rax&fftJK 1 2 ©-^ttx-y^>^'^tia. c©^m.' ffi 

So 

[0 0 7 7] ife. x->5=-></7. h ^^^M3 l feiU 1 ^ 

^— y-ififcia 9 tts^©r-, sb#p^©x y ^ y ^"c-»* 
t-S5. cnc-ioiiianeiiBiii * s x<v^>^$ti 

JBIBIiefSJK 13 J: D p x -y > < ft S 
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coo7 8] c©gL ninnmmnmi (g) * 0 
2 (h) <DT.mt'&?x£mm&fr<b&z%2z>&i%& 

£0 6 (e) iZnkto 

[0 0 7 9] i6 (e) C^-Ti^t:, &H«8 3fc&« 
[0 0 8 0] fr< LT*f5flBfc!SK iftK, * 1 ©^fiS 

— ;i/ffMffl©7* f~ I'V* — V&MltX'yf 

[0 0 8 1 ] ft*, *&Bj§tt±KIBtiJB!Bfc:lB£S*i4 
*©-Cli*n. 0S*K, ±I2^»fcf§ttft l©i£iSUIA s 
£JIffi^2T-&£JS^^TlftBJ!U£#, • K 

[0 0 8 2 ] 

[0 0 8 3] B»»fe^dc-rsxsc*j^r, ft 

4 0|ftaBlSx-y^>^-r5BC, ft 3 ©*fi»fflia j x >y 



[04] 




0 100 200 300 400 500 



SinS • EfiHEH (A) 



—/1-x.if iRStttfcoSiSfc 
[0E©fS#fta&BJ3] 

[0 i ] *mR<D'% i ©nsfij&sgjc&s^iTvi/^S' 

[0 2] ^®9S l oSUB^SC»4Ti7;^?i' 
[0 3] ft i©3lffiff^o j S7 : i7;u^ r 7>'> • rn-b 

[0 4] E*!l**S»0*t*l45fa<b-> 'J 3 >I8I£&JS 
iEiii!!i:©fS©S§gt©H&i: UT* UfcH 

[0 5] *fffl<D&2<D9&6M1&£.ft& : r3.7)vyvi, 
> • 7"n-fe^cDS5^4*"fx|l»r@0 

[0 6] *#5W©t8 2oHlfiJ&!St:»47 r i7;i/^y> 

[07 ] t££©^i7Vi/^v->> • ^ot^S^tig 
®f®0 

[0 8] 'fc&OTi-Tfry^ ->> • 7Dt^fflHIit 

1 1 "-38 i®AiniteajR 

1 2 -ft 2 Qj9IB»l3ffi (ft 2 0&li8£) 
lj -ft3®JB!H&JaK (ft4©«H§fflt) 

2 -ft i sift (ft i ©ffi&Ji ) 

3i -!BlOxyf>^h^I (ftl©««W) 

3 2 -!B2Cx?ff>^h^I (ft3©tt»fflt) 

6— 7* h U vTx Kv^ — > 
7 -ISIliS 

8-tii mmy^^mm. ft2©E»JB) 
.9-y*"*— wean* (»5©«aBi) 
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